Augmentation of endothelial cell monolayer permeability by hyperthermia but not tumor necrosis factor: evidence for disruption of vascular integrity via VE-cadherin down-regulation.
Following isolated limb perfusion (ILP) with hyperthermia (H T), TNF and melphalan, there is immediate tumor softening secondary to augmentation of capillary leak in the tumor neovasculature. TNF can induce vascular permeability but is always used with HT during ILP and the contribution of the latter on permeability is not known. This study characterizes the effects of HT and TNF on vascular permeability in vitro. Permeability across confluent human umbilical vein endothelial cells exposed to HT (40 degrees C) with or without 0.1-1000 ng/ml TNF was assessed by quantitating flux of albumin bound Evan's Blue dye from the upper to lower chamber. Immunofluorescent staining for VE-cadherin and F-actin was performed after human umbilical vein endothelial cells (hUVECs) were exposed to these conditions. HT induced a significant and reversible increase in permeability compared to untreated hUVECs (p<0.001) whereas barrier function was not altered by TNF. Untreated hUVECs had uniform cell surface staining for VE-cadherin, the primary endothelial intercellular adhesion molecule, with colocalization of F-actin cytoskeletal elements. HT resulted in a marked decrease in VE-cadherin staining and contraction of F-actin at sites of endothelial cell-cell separation. These data demonstrate that under conditions relevant to those used in ILP, HT but not TNF contributes to a rapid and reversible change in endothelial cell permeability in association with a down regulation of VE-cadherin. These data support the use of HT in isolation perfusion and demonstrate a novel mechanism for alterations in microvascular permeability by HT.